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freedom or play of the particles, i. e. y a certain plasticity, seemed 
necessary to secure symmetrical forms, beyond which the magma 
simply hardened without form, as in the amorphous bands con- 
necting concretions or overlapping them (PL xxvi, Figs. 8 and 6), 
or underlying them. 

The peculiarity . noticed in many of the concretions of their 
apparent growth upward by films or from a side, is analogous to 
the habit of crystallizing fluids which begin to form crystals 
along the line of attachment, and this in some cases seem depen- 
dent on the lamination of the clay beds. 

It is singular, and I find Professor Hitchcock makes the same 
observation, that in the Fontainebleau limestone, with as much 
or less carbonate of lime in their composition, the calcite has car- 
ried the sand into its rhombohedral forms, which it has failed to 
do with the clay in the clay stones. It would seem that in the 
former case the carbonate of lime crystallized rapidly and en 
masse , as k were, in the sand, whereas in the latter the calcite 
formed more or less slowly, and was disseminated in minute 
points through aplastic mass of clay. 

Note. — In PI. xxvn, fig. Sa is the under view of fig. 8 — a flat 
surface. 

:o: 

THE CONDYLARTHRA. 

BY E. D. COPE. 

(Continued from page 805, August number. J 1 
Phenacodontid^e. 
TPHE genera of this family display a uniformity in the struc- 
-*■ ture of the true molar teeth not seen in the Periptychidse. 
Their range of grade is seen in the premolars, especially those of 
the superior series. Thus in Protogonia, all of those teeth have 
but a single external lobe. In Phenacodus the fourth has two 
external lobes. In Diacodexis the second, third and fourth teerh 
have two external lobes. The premolars are unknown in Ana- 
codon. While Protogonia is primitive in its superior premolars, 

1 It is necessary to notice two errata which occur in the part of this paper already 
published in the last number of the Naturalist. In the diagnosis of the sub- 
order Hyracoidea, page 792, line 10, fibula is printed instead of tibia. The same 
error occurs on page 793, line 13. Second, the figures of Ectocomis ditrigonus are 
natural size, and not two-thirds of it, as stated. 
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its inferior true molars come nearer to developing Vs than any 
other genus of the family. The definitions are as follows : 

Last superior premolars with but one external cusp ; inferior molars with Vs. 

Protogonia, 

Last superior premolars with two external cusps; inferior molars with well-devel- 
oped cusps. Phenacodus. 

Inferior molars with flat grinding faces; no cusps Anacodon, 

Second, third and fourth superior premolars with two external cusps ; those of infe- 
rior molars well developed , Diacodexis. 

Of these genera the only one which is restricted to the Puerco 
epoch is Protogonia. Some species of Phenacodus are Puerco, 
but the majority are Wasatch, while the two remaining genera 
are Wasatch. 

The two species of Protogonia are known in the Puerco fauna 
as the only ones, with three species of Phenacodus, which possess 
regularly quadrituberculate superior molars. The simplicity of 
their fourth premolar and the absence of the external cingular cusp 
of the superior true molars proclaim them the most primitive 
species, as they are the oldest, of the family. The smaller spe- 
cies, P. plicifera Cope 1 (Fig. 14), has a skull as large as that of a 
terrier dog. The P. subquadrata is 
larger and otherwise different. 

In the genus Phenacodus Cope, we 1 
have the best known representative of # q T 
the order Condylarthra, and the one 
to which the largest number of spe- 
cies is referred. Almost perfect speci- 
mens of the P. primcevus (the type) 
and the P. vortmani, were found in the 
Wasatch Eocene sandstone of the Big FlG> lA ^ Protogonia plicifera . 

Horn river of Wyoming (see Plates parts of superior and inferior den- 

, v tit ion, nat size. From the Puerco 

XXIX and XXX). beds of New Mexico. Original, 

The dentition includes the normal £ om ^P ? 1 u - s - Geo1 - Surve y 

./•,.,, ,.^ , Terrs., Vol. in. 

number found in the least modified 

Mammalia, viz., I. § ; C. \ ; P15. | ; M. f ; and the series is not in- 
terrupted by important spaces. The canines are weak, and none 
of the premolars in either jaw resemble the true molars. The 
latter are quadritubercular, with intermediate tubercles both 
above and below. The last inferior molar has a fifth lobe. 

1 The best specimens of this species are nol yet figured. 
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The skull (Fig. 15) is distinguished by the posterior prolonga- 
tion of the nasal bones, 
which extend to between 
the orbits in P. primcevus 
(Plate xxviii), constituting 
a slightly nearer approach 
to the living genus Tapirus 
than exists in any other 
extinct genus now known, 
the premaxillaries are 
slender, and do not unite 
in front. Posteriorly they 
reach to the nasals, but not 
to the frontals. There are 
no postorbital processes 
either of the frontal or 
malar bones. Sagittal crest 
present. The palate is ex- 
cavated beyond the poste- 
rior border of the last su- 
perior molar, and the pyra- 
midal processes of the pal- 
atine bone are not sepa- 
rated from the maxillaries 
by a notch. Postglenoid 
processes prominent, no 
trace of preglenoid ridge. 
Posttympanic process short, 
Fig. 1$.— Pkenacodus primavus ; skull of mi seoarated from th<* 
specimen represented in Plate xxix and figs. wiael y separated irom tne 
17-20; one-half natural size, from below. From postglenoid in front by the 
Wasatch beds of Wyoming. Original, from Re- . *.. . ' , 

port U. S. Geol. Survey of Tfrrs., m, F. V. meatus audltOHUS, and 
Hayden in charge. from the paroccipital be- 

hind by the robust bases of both processes. Petrous bones prob- 
ably small. 

The axis has a cylindric odontoid, and its neural spine is well 
developed. A vertebrarterial canal. The articular faces of the 
succeeding cervicals are oblique and slightly opisthoccelous. 
The second dorsal has rather elongate diapophyses without 
metapophyses ; the neural spine is narrow and rather ele- 
vated. The metapophyses are quite elevated on the posterior 
part of the series, and the centra become somewhat opistho- 




PLATE XXVIII. 





'£& 



# 





Phenacodus primcevus Cope, one-half nat. size. 
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coelous and depressed. No anapophyses on either dorsals or 
lumbars. The latter have well-developed flat diapophyses, and 
the centra are keeled below. The postzygapophyses are not rev- 
olute, but they become oblique, so that the external parts of the 
surfaces are nearly vertical. The caudal vertebrae were probably 
numerous ; the proximal have strong transverse processes, and 
the median are robust in the P. primcevus. Some of them have 
chevron bones. 

The tuberosities of the humerus (Fig. 16, b b') are as well 
developed as in tapi- 
roids. The condyle has 
no intertrochlear ridge, 
but the cylindrical part 
is smaller, as in Oreo- 
don, Anoplotherium 
and Mesonyx. The epi- 
trochlear foramen is a 
peculiar feature al- 
ready mentioned. The 
head of the radius is 
transversely oval, with- 
out inferior interlock- 
ing angle. The distal 
extremity is truncate, 
and the scaphoid and 
lunar facets are not 
distinctly separated. 
The distal extremity 
of the ulna is a com- 
pressed tuberosity 
which is produced be- 
yond the radius, to 
which it is oblique 
(Fig. i6,rfj. 

The distal keels of 
the metapodial bones 
are distinct, but 




Fig. 



16. — Phenacodus primavus ; bones of specimen 
are represented in PI. xxix ; a little less than halt natural 
. size. Fig. a, scapula, glenoid cavity; b t humerus from 

quite Short and en- front; b' t do. head; c, head of radius from below; 



tirely posterior. 



c f > do., proximal view ; d, ulna and radius, distal view ; 
e t tibia, proximal end; *', do., distal end. Original, 



' ... e * tlDla » proximal end; e', do., distal end. Original 

The pelvis is of nor- from Wasatch epoch of Wyoming. From Report U, 

mal proportions. The S " GeoL Surv - Terrs - VoL m - 
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ilium is not much expanded, but its posterior superior border is 
thinned out. The anterior border is decurved in front. The 
peduncle is distinct and rather short, and has a triangular section, 
the narrower face being anterior and only apparent near the 
acetabulum (Fig. 18). 

The posterior foot was not entirely plantigrade, but was rather 
more so than in Tapirus, adding a digit on each side to the three 
possessed by that genus. These digits are arranged in the arc 
of a circle, so as not to give unusual width to 
the foot. The third is longer than the second 
and fourth, and the fifth is longer than the 
first. The astragalus has much the form of 
that of a carnivorous mammal. The lateral 
crests are well developed and of unequal ele- 
vation, the external being the most elongated. 
The median groove is wide and deep. The 
neck is distinct, and is rather long, and is bent 
slightly inwards. The head is transversely 
oval, and its articular surface is uniformly 
convex in all directions (Fig. 17). The pha- 
langes are not shortened, and the ungues are 
Fig. ii.—Pkena*odus wel1 developed, flat and obtuse. 
primavus; carpus and It is thus ev jd ent t h at the detailed charac- 

tarsus, one third nat. 

size, from animal repre- ters of the skeleton of this genus are as prim- 
^ d ,- P « P s"mai i«ve as those derived from the study of the 

view ; b, proximal view feet and teeth. 

of bones of second row A . r ,« . i .. • .1 r 1 

of carpus; c, astragalus A cast of the cranial cavity gives the fol- 
and calcaneum, distal lowing as the general characters of the brain : 
cuneiform bones, prox- The cerebral hemispheres are remarkably 
imal view. small, each one being less by one quarter than 

the cerebellum. They are separated from the latter and from the 
large olfactory lobes by strong constrictions. The posterior one 
is occupied by a thick tentorium. In like manner a wide groove 
for a robust falx separates the hemispheres above. A notch rep- 
resents the Sylvian fissure, and the lobus hippocampi is quite 
large. The vermis of the cerebellum is quite distinct, and the 
lateral lobes are large. They are impressed laterally by the pet- 
rous bones, as in various ruminants. The anterior columns of 
the medulla are not visible. There are traces of convolutions on 
the hemispheres (Fig. 19). 
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The characters of the brain are very primitive, though the 
cerebral hemispheres are better developed than in the Ambly- 
poda, which are themselves superior in cerebral structure to the 
genus Periptychus (Fig. 9). 



A 




Fig. 18. — Phenacodus prinuevus ; sacrum and right innominate bone minus much 
of pubis, individual represented in Plate xxix; one-half nat. size, from below. 
Original, from Report U. S. Geol. Survey Terrs., Vol. ill. 

I refer nine species to this genus. Of these only two, P.pritn- 
cevus and P. vortmani are sufficiently well known to render the 
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Fig. 



generic reference certain. The others are mostly known from 

teeth, and it is highly probable 
that most of them belong to the 
genus. They are all from either 
the Puerco or Wasatsch forma- 
tions — three from the former and 
six from the latter. 

The largest species of the 
genus, the Phenacodus nunienus 
Cope, was probably as large as 
the Malayan tapir. The measure- 
ments show that the P. primcevus 
Cope, was proportioned much as 
in the common American tapir, 
but was of smaller size. The 
middle three toes of both feet 
reached the ground, while the 
19. — Phenacodus primcevus; first and fifth projected laterally 

east 01 Drain case of specimen figured 1 . • 1 i>i .* 1 

in Plate xxix, one-halfnat. size. Fig. and posteriorly, like the dew- 

a, left side; b, superior face; e t inferior claws of the hogs. The tail was 
face. Original, from Report U. S. , , t . ,1 ,i , /• 

Geol. Surv. Terrs., Vol. iir? F. V. Hay- longer and heavier than that of 
den in charge. an y f the living hoofed animals, 

resembling in its proportions that of the cats. The eyes were 
small, and the muzzle, though long, was singularly soft above. 
Whether this soft part was pierced by valvular nostrils, as in the 
hippopotamus, or was produced into a short proboscis, as in the 
saiga or in the tapir, cannot be certainly ascertained, but there 
are indications of tjie insertion of important cartilages, if not 
muscles, on the superior faces of the premaxillary bones (see 
Plate xxvin). 

The animal was probably omnivorous in its diet. It was not 
furnished with any weapons of offence or defence pertaining to 
the osseous system, so that it must have sought refuge in flight. 
The well developed muscular insertions of its limbs, and the digit- 
igrade character of its step, indicate that it may have had con- 
siderable speed. 

Its bones have been found wherever the beds of the Wasatch 
epoch occur, but most abundantly in Northern Wyoming. From 
the Wind River valley Mr. Wortman brought two specimens, 
and ten from the Big Horn basin. A figure of the skeleton was 
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published in the Naturalist, 1883, p. 535, one-seventh natural 
size, and is here reproduced (PL xxix). 

Of the Phenacodus vortmani Cope, Mr. Wortman brought por- 
tions of four mandibles from the Wind River bad lands, and 
thirteen from those of the Big Horn (see Figs. 20, 21). 

The limbs of this species are rather elongate for an Eocene 
mammal, and the anterior limbs are distinctly shorter than the 
posterior. The size of the animal is that of a bull-dog, but the 
head is smaller and the neck rather shorter, and not nearly so 





Fig. 20. Fig. 21. 

. Fig. 20. — Phenacodus vortmani ; skull of individual represented in PI. xxx, one- 
half nat. size. Fig. a, from below; 6, from above. The skull is somewhat dis- 
torted by pressure. From the Wasatch epoch of Wyoming. Original. 

Fig. 21. — Phenacodus vortmani ; individual figured in Plate xxx, one-half nat. 
size. Fig. a, humerus, proximal view ; £, do., distal view; c, ulna and radius from 
front; d, tibia and astragalus from front; <?, left metatarsus and part of tarsus, exter- 
nal view ; f t metatarsus, proximal view, hallux displaced. 

robust. The limbs have about the same proportions to the body 
as those of a bull-dog, but the anterior ones are shorter. The 
proportions of the parts of the limbs, and of the fore and hind 
limbs to each other, excepting the feet, are much as in the col- 
lared peccary. The feet of the latter animal are longer than in 
Phenacodus vortmani (Plate xxx). 

We can thus imagine the Phenacodus vortmani as an animal of 

VOL. XVIII.— NO. IX. 57 
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the comparatively slender build of the bull-dog, with a neck and 
head proportioned more as in the raccoon, and with the rump 
more elevated than the withers, as in the peccary. The feet 
resembled those of a tapir or rhinoceros, but had a pair of short 
toes on each side which did not reach the ground. To this 
add a tail much like a cat's in proportions, and the picture is 
complete. The diet of this animal was omnivorous, with a 
smaller proportion of animal food than the hogs, for instance, 
use. The food is more likely to have resembled that of the 
quadrumana. What means of defence this species had, is not 
easily surmised, as the canine teeth and hoofs are not large. 1 

I have named this species after Mr. Jacob L. Wortman, of 
Junction City, Oreg., whose explorations in the West have been 
more than usually productive of important results. 

The species of the Puerco epoch, of which the superior molars 
are known, differ from those of the Wasatch in the absence of 
the small external cingular tubercle which marks the space 
between the external tubercles. These are the P. pnercensis 

and P. zuniensis Cope, of which 
the former is very abundant, 
and about the size of P. vort- 
mani (Fig. 22). 

The molar teeth of the genus 
Anacodon resemble those of 
Phenacodus, but the cusps are re- 
placed by flattened surfaces and 
the valleys represented by super- 
ficial wrinkles. They thus resem- 
ble somewhat the molars of cer- 
tain bears. The only species, A. 
ursidens Cope (Fig. 23), is about 
the size of the Phenacodus pri- 
mcevus, and has been found in 
the Wasatch beds of Wyoming. 




Fig. 22. — Phenacodus puercensis ; 
parts of upper and lower jaws, three- 
quarters nat. size. Fig. a, superior 
molars from* below; £, left mandibular 
ramus, external side; c, inferior mo- 
lars from above. From the Puerco 
epoch of New Mexico. Original. 



1 1 must here observe that in spite of the near resemblance of this species to the P. 
primcevus in most respects, it presents two important differences. It has but three 
instead of four sacral vertebrae, and the ungues are wedge-shaped and not broadly 
rounded. I cannot avoid the belief that the species should be separated generically 
from Phenacodus, and therefore propose that the name of Trispondylus be used for 
the new genus in case its distinction be substantiated. 
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Diacodexis laticuneus Cope (Fig. 24, bc\ is a small species, 
known so far from superior and inferior molars, found in the Big 




Fig. 23. — Anacodon ursidens Cope, inferior molars from above, three-fourths nat. 
size. Original ; from the Wasatch epoch of Wyoming. 

Horn region of Wyoming 
(Fig. 24). The skull is prob- 
ably as large as that of a gray 
fox. If properly placed in 
this family, it is the most spe- 
cialized form, on account of 
the bicuspid premolar teeth. 

MENISCOTHERIIDiE. 



(1 

■K 


y.a^ s 


» & 






espsfc- ■ 





This family includes the 
single genus Meniscotherium. 

Superior molars with external Vs, 
and with intermediate tubercles ; 
the latter with the anterior cres- 
centici the posterior oblique, 
forming a crest with the posterior 
inner ; anterior inner conic. In- 
ferior molars and lasc premolar 
with two Vs ; other inferior pre- Fig. 24. — Phenacodontidse, nat. size. Fig. 
molars without internal lobes ; «t Phenacodus bwchypternus Cope, inferior 
e ., , .- . molar from above ; b, do. with ramus, external 

fourth superior premolar with two ., ^ , A- j • 1 *• r* 

r r side. Figs. c, Diacodexis laticuneus Cope ; 

external lobes.. .Meniscotherium. by max illary teeth from below; V, do. from 
As plreadv indicated wi'rh outer side; r, last inferior molar from above. 

as already indicated, witn A|1 from lhe Wasatch epoch of Wvoming . 

this genus we enter a new fam- Original, from Report U. S. Geol. Surv. 

ily of the Condylarthra, and Terrs " VoL IIL 

one which superadds to its general structure a considerable 
specialization of the molar teeth. The present genus is the only 
one of the family yet known, and it is represented by but three spe- 
cies. With present knowledge it must be asserted that the range 
of this genus was limited both in time and space. The remains 
of the species have been derived from the Wasatch beds of New 
Mexico, and from a horizon from near its base which overlies the 
Puerco. The genus has not been found in any other of the areas 
of the Wasatch deposits, but it occurs abundantly in its locality, 
so that it is possible to determine its general structure (Figs. 
25-28). 
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Dental formula, I. ? |; C. \\ Pm. \\ M. §; without diastema. 
Incisors and canines in both jaws small. The superior molars of 
this genus have some resemblance to those of Hyopotamus, but 
the inferior molars are different, and of the Anchitherium type. 
The temporary last superior molar differs from its successor, the 
permanent fourth premolar, in its more complex character. It is in 
fact identical in structure with the true molars. The second and 
third milk molars differ from their successors in their greater 
anteroposterior extent. The third has an internal lobe opposite 
the posterior half of the external wall (Fig. 25, b c). 




1, 



Fig. 25. — Meniscotherium terrcerubrce ; parts of crania, three- fourths nat. size. 
From the Wasatch epoch of New Mexico. Fig. a, cranium No. I from above ; b, 
do. No. 2 from below; c, do, No. 3, displaying deciduous Pm. m and IV from be- 
low. Original, from Report U. S. Geol. Survey Terrs., ill, F. V. Hayden in 
charge. 

Orbits widely open posteriorly. Palate excavated between the 
molars posteriorly. A postglenoid process. Auricular meatus 
widely open below. Post-tympanic and paroccipital processes 
united. Occipital and sagittal crests. Foramen ovale scarcely 
separated from f. lacerum anterius. Mandibular symphysis coos- 
sified. Mandibular condyle uplooking. Brain not so small as 
in Phenacodus. 

The cervical vertebrae are, like those of Phenacodus, of medium 
length and slightly opisthocoelous. They, with the lumbars, have 
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an inferior keel. The disparity ifi size between the anterior dor- 
sals and lumbars is marked. The odontoid process is cylindric. 
Metapophyses of lumbars well marked. No anapophyses. Neu- 
ral canal rather large. 

The head of the scapula has a curved coracoid process. The 
spine rises abruptly from the neck. The humerus is much like 
that of Phenacodus or a carnivore. The tuberosities are not pro- 
duced, and there is no external epicondyle. The internal epi- 
condyle m large, artd sends upwards the bridge that incloses the 
epicondylar foramen. 




Fig. 26. — Meniscotherium, three quarttrs nat. size. Fig. a y M. terrcernbra, lower 
jaw, right side; a', do. from above, the incisor teeth just protruding. Fig. b, M. tapi- 
acitis, lower jaw right side. All from the Wasatch epoch of New Mexico. Original, 
from Report U. S Geol. Survey Terrs., in. 

The pelvis is not well preserved in the specimens. The ilium 
shows a rather narrow, triangular narrow, neck, a well-marked 
anterior inferior spine, an open acetabular groove. The femur 
shows a fossa ligamenti teris, and the third trochanter on the middle 
of the shaft, and well developed. The tibia has an anterior crest, 
and no notch on the antero-external edge of the head. The in- 
ternal malleolus is a prominent tuberosity, and the astragalar face 
is scarcely grooved, and is oblique, as in the Creodonta. The 
distal extremity of the fibula articulates with the sides of the 
astragalus, but not with the calcaneum. The calcaneum much 
resembles that of Phenacodus. It is elongate and the astragalar 
facet is not longitudinal, but is very oblique. The astragalus has 
trochlear keels of unequal height, and a shallow groove between 
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them, much less marked than in Phenacodus, but not so flat as 
in Periptychus. The neck is elongate, and the distal articular 
surface is convex in every direction (Figs. 27, d t 28, c). 

The number of toes in Meniscotherium is unknown. Meta- 
podial bones preserved are rather nar- 
row, leading to the supposition that the 
digits are similar to those of Phenacodus 
and Periptychus. The posterior keels of 
the distal extremities of the metapodials 
are distinct. 

This genus is an interesting exempli- 
fication of a general truth. That is, that 
at any given geological epoch a few gen- 
eral types predominate, and that to these 
few must be referred forms whose varied 
characters would, on superficial exami- 
nation, lead to a belief in an equally 
varied representation of higher divisions. 
Thus Meniscotherium exhibits a denti- 
tion decidedly Perissodactyle, and to that 
order I accordingly referred it when I 
originally discovered it. But the evi- 
dence of abundant material shows it to 
be undoubtedly Condylarthrous, and that 
it enters the same order as Phenacodus. 
Thus the only possible Perissodactyle 
Fig. 21. -Meniscotherium 1 *** been removed from the Puerco 

terrcerubrce ; limb bones, nat. fauna. 

size. Fig. a. left humerus, r-,. -- , 

front; b, from behind; c , Three species of the genus are known, 

proximal end ; d, astragalus a H f rom t h e Lower Wasatch beds of 
and calcaneum of another ani- 

mal, external side. From Wa- New Mexico. The type, M. ckamense 
satch beds of New Mexico. Cope is undoubtedly Wasatch. The M. 

terrcerubrce is about the same size. It is about the size of a fox, 
but with a very different physiognomy. The profile is curved, 
the muzzle short, and the eyes large. The body is not so slen- 
der as in Phenacodus or a fox, having the more robust propor- 
tions of a raccoon. The fore and hind legs were rather short, 
and of equal length, so that the rump was flattened as in the 
dog. There was a large tail. The species is one-third (linear) 
larger than the Hyrax capensis. It was probably a vegetarian 
(Figs. 25-26). 




1884.] 



The Condylarthra. 



905 



The M. tapiacitis Cope, is the least species, and. presents some 
dental peculiarities (Fig. 26, b). 

With this genus and family we close the Condylarthra. That 
the order gave origin to the Amblypoda is highly probable. Be- 
sides this order, the Proboscidea and Hyracoidea must be traced 
back to it. It stands as the remote ancestors of the Perissodac- 
tyla and Artiodacfyla, through the Amblypoda. They are the 
primitive hoofed mammals or Ungulata, and probably existed, 
like the Plagiaulacidae, in Cretaceous time. 




Fig. 28. — Meniscotherium terrcerubra ; bones of individuals represented in fig. 27, 
three-quarters nat. size. Fig. a, femur behind; a', front; b, tibia from front; b', 
distal extremity. Fig. c, astragalus of fig. 27, distal view; c' t superior view. From 
Wasatch epoch of New Mexico. Original, from Report U. S. Geol. Survey Terrs., 
Vol. in. 



The discovery of the Condylartha is a good illustration of 
what may be derived from persevering scientific research. Prior 
to this event the history and affinities of the great division of the 
hoofed Mammalia were, for its earlier stages, a total blank. Few 
but specialized forms were known, and the affiliations of these 
with the two aberrant groups of Proboscidea and Hyracoidea, 
and with each other, could not be guessed. Now the phylogeny 
is, in the main, certain, and the point of connection with the 
clawed (unguiculate) orders, not difficult to discern. 



906 



Editors' Table. 



[September, 



The following table exhibits the distribution in time of the 
species of the suborder Condylarthra : 

Periptychid^. 



Hexodon 

Ectoconus 

Periptychus 

Hemithbeus 

Anisonchus 

Haploconus 

Zetodon. 

Phenacodontid^e, 

Anacodon 

Protogonia 2 

Phenacodus 2 

Diacodexis 

MENISCOTHERIIDiE, 

Meniscotherium 



Puerco ep. Wasatch ep. 

I 
I 
3 

2 

5 
4 
I 



17 



13 



EXPLANATION OF PLATES. 



33 



Plate XXVIII. 

Skull of Phenacodus primcevus, from specimen figured in Plate xxix, one -half 
nat. size. Fig. a, right side of skull; &, top of skull; e, right mandibular 
ramus from above. 

Plate XXIX. 

Skeleton of Phenacodus primcevus, one-seventh nat. size; found by Mr. J. L. Wort- 
man, and mounted by Mr. J. Geismar. From the Wasatch beds of the Big 
Horn river, Wyoming. (This plate was published in the Naturalist, 1883, 
P- 535> an d there erroneously stated to be one-fourth natural size.) Mus. Cope. 

Plate XXX. 

Skeleton of Phenacodus vortmani, two-ninths nat. size, found by Mr. J. L. Wort- 
man in the Wasatch beds of the Big Horn river, Wyoming, and mounted by 
Mr. J. Geismar. Mus. Cope. Fig. a> manubrium sterni. 

EDITORS' TABLE. 

EDITORS.* A. S. PACKARD, JR., AND E. D. COPE. 

The use of trinomial nomenclature in biology has been 

revived in the United States during the last ten years, and its 
adoption has been easy because it supplies a want. Subspecies 
are often very recognizable., as are in fact species which inoscu- 
late with other species at the present time, so as to be inseparable 
by definition. For the recognition of such forms the trinomial 
nomenclature is indispensable. 

All the innovations in nomenclature from this side the water 



